Abstract.
Introduction

29
The Mediterranean has been identified as one of the "hot-spots" in projections of future 30 climate change (Giorgi and Lionello, 2008) and it has been recently shown that aerosol direct 31 and semi-direct effects, which were not properly taken into account in global climate change 32 simulations (IPCC, 2014) , have a significant impact on surface temperature, evaporation, and 33 precipitation at the regional scale (Nabat et al., 2015) , i.e. a likely positive feedback on the shows a maximum in aerosol optical depth (Nabat et al., 2013) . The campaign involved 67 several surface stations throughout the western Mediterranean, research aircrafts, and 68 instrumented balloons (Mallet et al., 2015) . In this work, we focus on both active and passive instruments is driven by the lack of representativeness of the ground-based in situ 87 measurements, which are mainly affected by local dynamical forcings. This is especially true 88 in coastal regions (Chazette, 2003) . The selected location is mainly affected by Saharan and 
Raman lidar
97
The WALI instrument uses an emitted wavelength of 354.7 nm and is designed to fulfil 98 eye-safety conditions. The instrument, its calibration and the associated errors are documented 99 in Chazette et al. (2014) and will not be detailed here. During all the experiment, the 100 acquisition was performed continuously with a vertical resolution of 15 m for mean profiles Chazette (2003) . Note that using the total AOT only allows us to retrieve a 
113
(2012a) and Chazette et al. (2014) . The relative uncertainty on the BER is ~5% (resp. ~10%) 114 during nighttime (resp. daytime). The relative uncertainties on the PDR are close to 10% for and 11% within the first kilometres of the atmosphere.
118
Two representative examples of AOT and BER retrieval are given in Figure 2 corresponding 119 to the main aerosol sources, biomass burning and desert dust observed during this campaign.
120
They demonstrate the good agreement between the cumulative AOT derived from the N 2 -
121
Raman and the elastic channels. The calculations have been performed using the average 122 profile of nighttime measurements during the nights of 16-17 and 27-28 June, for biomass and 123 dust cases, respectively. To improve the inversion, the mean profiles have been inverted using 124 an altitude-variable BER and a regularization approach (Royer et al., 2011 basin (e.g. Moulin et al., 1998; Hamonou et al., 1999) . In our case, the Ångström exponent biomass burning aerosols (Chazette et al., 2005b) and an average value of 1.80 has been 170 observed for non-dust conditions over the Mediterranean by Paronis et al. (1998) .
171
Computations by Hamonou et al. (1999) suggest that a dust contribution to this AOT cannot 172 be excluded but should be under a 0.45 fraction for the observed range of Ångström exponent.
173
The lowest AOT values observed on 10 June together with a low range of Ångström exponent sea-salt particles. We notice that the uncertainty on the Ångström exponent grows as the AOT 176 decreases. For AOT <0.15, the meaning of the Ångström exponent is subject to caution. marine aerosols (Blanchard et al., 1984) .
195
For the sake of checking the consistency between the inversion procedures used during to Menorca. We will further discuss this case in section 4. When considering the temporal 214 evolution of AOT also given in Figure 6a , we note that lidar-and sunphotometer-derived
215
AOT significantly differ on several occasions, especially in the cloudy periods (11, 20, 24, 25 216 and 27 June). It is due to residual cloud layers in the lidar profiles, which are not seen on the The temporal evolution of the observed aerosol species can be derived from the analysis of The observations conducted from the Menorca Island station are relevant to the local 267 atmospheric column. In the following we put them in a more regional context using the 268 measurements performed by SEVIRI (e.g. Bennouna et al., 2009) can be due to the resulting difficulty of the inversion process to identify a proper aerosol 297 model, even for dust particles which never completely prevail in terms of AOT. We note the other time periods without further investigation.
309
The situations with the strongest AOT contrasts above the western Mediterranean basin are 310 shown in Figure 9 . We can notice the very good continuity, after the correction of the 
385
In our case, the aerosols are more aged (at least 7 days) and may be more spherical due to 
410
The instrumental synergy, coupling either the sunphotometer or the N 2 -Raman channel with 411 the elastic channel, allows a well-constrained processing of the lidar measurements, from 412 which we were able to follow the evolution of the aerosol optical properties between night 413 and day. In particular, the continuity of column-equivalent BER measurements is ensured.
414
Lidar observations allowed locating scattering layers in the troposphere, and in particular which is linked to the vertical evolution of the aerosol types given by our classification.
431
Moreover, the single scattering albedo may be constrained by the lidar-derived BER as in 432 Randriamiarisoa et al. (2004) or Raut and Chazette (2008 
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The solid curve represents the centroid of the distribution. The bottom panel shows the altitude of the back trajectories against time.
